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Abstract 
Capabilities and resources a potential customer possesses are of utmost importance for suppliers in conceptualizing an industrial product-
service system (IPS²). Suppliers have to tailor their offerings to specific situations within purchasing companies and solve underlying problems 
adequately to achieve customer satisfaction and long-term economic success. Hence, suppliers must identify and analyze customer companies 
and existing capabilities and resources very precisely to be able to design and conceptualize an individualized IPS². The paper at hand analyzes 
the influence of customers’ capabilities and resources, customers’ management style and underlying processes on the choice of a solution. 
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1. Introduction 
Companies in the manufacturing industries tend to shift 
from offering stand-alone products or services towards 
integrated product service systems [1,2]. These so called 
solutions or industrial product service systems promise to 
differentiate from competitors [3], deliver superior value for 
the customer [4] and therefore enable long term business 
success for the supplier [5]. There is much evidence of these 
positive outcomes of offering solutions from a suppliers’ point 
of view. Paradoxically, the customers’ perspective and 
therefore the motives of purchasing a solution is rarely the unit 
of analysis within the solution literature as most authors focus 
on the supplier perspective. Only a few papers deal with this 
topic and suggest that the main motives for the customers are 
the possibility to purchase an individualized offering tailored 
to the own requirements [6], obtaining knowledge and skills 
from an external company [7] and getting a problem solved by 
only one contact [8]. Nonetheless, literature lacks a very 
important aspect of solution selling/buying processes. To the 
best of our knowledge there is hardly any research analyzing 
the effect of the present customer situation in these solution 
selling processes and its consequences for the design and 
conceptualization of the solution.  
Therefore, the paper at hand delivers answers to the 
following research questions: Does the nature of the 
underlying process, the customer specific resources and 
capabilities and the predominant management style within the 
purchasing company affect relevant aspects of the solution 
conceptualization – the choice between make or buy and 
between manual or automatic process execution? Which 
conclusions should be drawn regarding heterogeneous 
customer resources, e.g. what are the implications of a 
customer having highly educated employees for the 
conceptualization of an industrial product-service system 
(IPS²)? How do other important aspects such as the 
specificity, complexity and frequency of the underlying 
process affect the choice between make or buy and manual vs. 
automatic process execution?  
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In order to address these research questions we empirically 
tested the customer-related drivers from the IPS² compass by 
Rese, Karger and Strotmann [4] and extended this approach by 
four other drivers identified by a literature review and in-depth 
interviews with managers in the automation sector. To test the 
drivers we obtained data from 247 buying center members of 
companies that were actually involved in purchasing 
decisions. They were asked to evaluate the companies’ 
situation before a decision regarding human and financial 
resources, know-how, core-competencies and several other 
factors that might influence the outcome of a purchase 
decision. Further, the participants were asked to characterize 
the kind of offering they finally purchased in terms of make or 
buy and manual or automatic process execution. The data 
enables us to draw conclusions on the relation between the 
nature of the underlying process, capabilities in the customer 
company and the applied management style and the 
correspondent kind of offering that was chosen.  
Our research contributes to marketing literature in several 
ways: First, to the best of our knowledge this is the first 
approach that analyzes the decisions for heterogeneous 
solution conceptualizations against the background of 
diverging processes, customer capabilities and management 
styles. Second, we extend the field of solution selling by 
adopting the customer perspective as most of the research in 
this field focusses on the supplier. Furthermore, our research 
can deliver great advantage to solution sellers as it enables 
them to compose an offering depending on the existing 
resources and capabilities of a customer that is most likely to 
meet the customer requirements and perception. 
2. Theoretical Background 
2.1. Distinction between  IPS² and Solutions 
The phenomenon of shifting offerings on industrial 
markets – from stand-alone products and services towards 
integrated and individualized bundles of product-service 
combinations – is increasingly realized, picked up and 
investigated by scientists from various disciplines such as 
marketing, management, engineering etc. Authors tend to use 
different terms, even if the underlying concept is in most 
cases the same. Davies, Brady and Hobday state that a 
solution is “a customized and integrated combination of goods 
and services for meeting a customer’s business needs” [9]. 
Ulaga and Reinartz use in their seminal paper the term 
‘Hybrid offerings’ referring to Shankar, Barry and Dozel who 
characterize them as “one or more goods and one or more 
services, creating more customer benefits than if the good and 
service were available separately” [10]. Following the 
definition by Meier et al. an  IPS² is “an integrated product 
and service offering that delivers values in industrial 
applications,(…)is a new product understanding,(…)” and 
“comprises the integrated and mutually determined planning, 
development, provision and use” [11]. Thus, the term solution 
can be seen as a superordinate concept that also contains 
industrial product service systems. However, it makes sense 
to extend the focus to the field of solutions as there are several 
papers in this field that contribute to the understanding of the 
concept of IPS² as well. 
2.2. Research gap 
As previously mentioned the investigation of aspects and 
problems concerning solution selling has rapidly increased 
through the last decade. There is a remarkable trend to 
analyze the complex topic of solution selling from a suppliers’ 
point of view, whereas only a small amount of authors chose 
the customer of a solution as the unit of analysis. Therefore, a 
huge body of literature is concerned with the suppliers’ 
transition from being a classical stand-alone product or 
service provider towards becoming a solution seller 
[3,13,14,15,16,17]. Especially aspects concerning the 
influence on organizational processes and the resulting 
changes within an organization are addressed. In this context 
the seminal work of Ulaga and Reinartz has to be mentioned 
as these authors focus on resources and capabilities a solution 
seller necessarily has to develop and possess in order to 
achieve long term success [17]. Opposing to this, there are 
only very few articles dealing with customers of solutions and 
their characteristics within the solution provision context.  
One aspect that has attracted little attention is the role of the 
customers that actually purchase these solutions. This is 
particularly surprising as solutions – and therefore especially 
IPS² - have to be tailored to the customers’ individual 
situation, address a specific customer problem [15] and 
therefore tend to intensify the interaction between the 
customer and the supplier compared to standard product and 
service provision [16]. Against this background the analysis 
of the customer situation regarding existing resources and 
capabilities and the resulting conclusion for the conception 
and constellation of a solution plays a major role in order to 
become a successful solution seller [4]. The paper at hand 
addresses this research gap in relating the existing customer 
factors and capabilities to the choice of a specific solution. 
3. Empirical Analysis 
3.1. Conceptual Framework and Hypothesis Development 
The purchase decision for IPS² is based on two 
fundamental dimensions of solution conceptualization. The 
first dimension is the decision regarding the task sharing 
between customer and supplier. This aspect addresses the fact 
that each purchasing situation is based on a certain process 
that has to be conducted. The following example explains 
this: A company X (customer) identifies the need to use a 
certain tool throughout its production processes. Now X faces 
the question whether it should buy a machine that produces 
this tool (make-approach) or whether it should mandate an 
external company Y (supplier) to produce the tool and directly 
purchase the prefabricated tool from Y (buy-approach). This 
dimension plays a critical role within solution provision as the 
task sharing between customer and supplier is an important 
aspect of the underlying business model and therefore also 
influences risk sharing, life cycle activities, ownership, access 
and revenues [18]. The second dimension is the choice 
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between manual and automatic process execution. This 
dimension accounts for the fact that most processes can be 
conducted either in an automated way by a machine or in a 
manual way involving human capital. A decision towards an 
automatic process execution safeguards higher levels of 
standardization [4] whereas a manual process execution 
guarantees higher flexibility [4] as human capital can be used 
in other workflows. The choice regarding these options is 
influenced by the nature of the underlying process, by the 
customers’ individual resources and capabilities, and by the 
application of a certain management style. 
The background of this empirical analysis is the work of 
Rese, Karger, and Strotmann (2009) [4]. The authors 
developed a theoretical framework called IPS² compass that 
identifies which conception of an IPS² is desired by a 
customer based on his individual resources and capabilities. 
The original version contained nine customer related drivers 
for the decision: customers' know-how, number of employees, 
resources, degree of focusing on core competences, 
orientation towards value-based figures, complexity and 
degree of standardization of processes that IPS² are used in, 
their significance for customers' value creation and the 
frequency with which they occur. This approach was extended 
by four additional drivers which were identified by a literature 
review and eleven depth interviews with managers from 
companies in the automation sector: Machine population, 
areal capacity, risk aversion and openness to change. These 
customer-related drivers are divided into three categories: 
Characteristics of the underlying process, resources and 
capabilities of the customer, and management style. These 
main categories and the underlying drivers are explained in 
the following and their contribution to the decision regarding 
an appropriate IPS² concept is hypothesized:  
Characteristics of the underlying process
x Specificity of the processes indicates the specificity of the 
underlying process. A highly specific underlying process 
may lead to the make option, as this may be the cost-
saving choice, whereas standardized processes can easily 
be sourced out [4]. Very specific processes tend to foster 
automatic process execution. Therefore we state: 
H1a: The level of specificity of the underlying process 
influences the choice between make or buy. Specifically, 
high levels of specificity of the underlying process lead to 
the make approach. 
H1b: The level of specificity of the underlying process 
influences the choice between manual or automatic 
process execution. High levels of specificity of the 
underlying process facilitate the choice of automatic 
process execution.
x Relevance of the process indicates whether the underlying 
process has a high relevance for the purchasing company. 
In this case the argumentation can go in two directions. On 
the one hand, a high relevance may lead to the choice of 
the make option as in this case the customer does not have 
to rely and trust an external company and does not have to 
fear the leakage of proprietary knowledge [4]. On the other 
hand the buy-option is also comprehensible as this choice 
enables the company to sue the external supplier in cases 
of poor quality. As the process execution by a machine is 
always more precise and reproducible we suppose that in 
cases of high relevance of the underlying process the 
automatic process execution is chosen [4]. Therefore we 
propose competing hypotheses regarding task sharing. Our 
hypotheses are: 
H2a: The relevance of the underlying process influences 
the choice between make or buy. A high relevance of the 
underlying process tends to promote the make approach. 
H2b: The relevance of the underlying process influences 
the choice between make or buy. A high relevance of the 
underlying process tends to promote the buy approach. 
H2c: The relevance of the underlying process influences 
the choice between manual or automatic process 
execution. A high relevance of the underlying process 
tends to promote automatic process execution. 
x Complexity of the process measures the complexity of the 
underlying process. The choice between make or buy with 
respect to the complexity of the process can be seen from 
two perspectives. On the one hand a very complex process 
leads to high costs of interaction and negotiation with the 
supplier in the buy-approach [4]. On the other hand the 
make approach is not very likely to be chosen if the 
underlying process is very complex and not close to the 
core competencies of the customer. Therefore, no clear 
tendency can be identified. Furthermore, we assume that 
processes characterized by high complexity can be better 
conducted by automatic execution. Therefore we state: 
H3a: The complexity of the underlying process influences 
the choice between make or buy. A high complexity of the 
underlying process tends to favor the make approach. 
H3b: The complexity of the underlying process influences 
the choice between make or buy. A high complexity of the 
underlying process tends to favor the buy approach. 
H3c: The complexity of the underlying process influences 
the choice between manual and automatic process 
execution. A high complexity of the underlying process 
tends to favor automatic process execution.
x Frequency of process execution indicates the frequency 
in which the underlying process has to be conducted. 
It is supposed that a high frequency of process execution 
tends to lead to the make option as this results in higher 
flexibility for the customer [4]. Additionally, a high 
frequency may facilitate automatic process execution. 
Therefore we state: 
H4a: The frequency of process execution influences the 
choice between make or buy. A high frequency of process 
execution tends to favor the make approach. 
H4b: The frequency of process execution influences the 
choice between manual or automatic process execution. 
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Specifically, a high frequency of process execution 
facilitates automatic process execution. 
Resources and capabilities of the customer
x Machine population measures whether the customer 
already possess machines capable to conduct the 
underlying process. Presumably possessing a machine that 
is able to execute the underlying process leads a customer 
to choose the make option as this is a cost saving choice. 
Furthermore, it is likely that possessing an appropriate 
machine will lead to a decision for automatic execution. 
Therefore we state: 
H5a: The amount of existing machines influences the 
choice between make or buy.  A high amount of existing 
machines favors the make approach. 
H5b: The amount of existing machines influences the 
choice between manual or automatic process execution. A 
high amount of existing machines favors automatic process 
execution.
x Financial Funds indicates whether the customer is in a 
financial situation allowing the purchase, maintenance and 
operating of a machine to conduct the underlying process. 
High levels of liquid funds lead to the make approach. This 
is due to the fact that a make approach leads to high initial 
out-payments but low out-payments in the operational 
phase whereas the buy approach leads to high transactional 
costs for integrating the supplier [19]. Hence, a company 
able to face the higher initial costs is better off choosing 
the make approach than the buy approach. Furthermore, it 
can be assumed that with higher liquid funds the tendency 
goes towards automatic process execution. The same 
argumentation can be used: automatic process execution 
leads to higher initial costs, whereas manual process 
execution leads to higher overall out-payments throughout 
the whole lifecycle [4]. Therefore we state: 
H6a: The amount of financial funds influences the choice 
between make or buy. Specifically, high amounts of 
financial funds tend to lead to the make approach. 
H6b: The amount of financial funds influences the choice 
between manual or automatic process execution. .High 
amounts of financial funds tend to lead to automatic 
process execution. 
x Availability of areal capacity addresses the availability of 
free space within the production area of the company to 
place a purchased machine. If levels of areal capacity are 
low customers will more likely choose the buy option as 
this avoids the necessity to create additional areal capacity. 
Furthermore, there is no clear consequence of the degree of 
areal capacity on choosing between automatic or manual 
process execution. Therefore we state: 
H7: The availability of areal capacity influences the choice 
between make or buy. Low levels of areal capacity favor 
the buy approach. 
x Employee Know-How measures whether the existing 
employees are able and qualified to conduct the underlying 
process. High levels of employee know how most likely 
lead to the make option as a buying approach is not 
necessary and more costly in this case. With respect to the 
choice of process execution the impact of employee know- 
how is ambiguous. On the one hand, a high expertise of the 
employees in machine operating and handling facilitates 
the automatic process execution [4] whereas high levels of 
knowledge regarding manual process execution are 
associated with the manual approach.  Therefore we state: 
H8: The amount of employee know-how influences the 
choice between make or buy. High amounts of employee 
know-how are associated with the choice of the make 
option. 
Management style
x Focus on core competencies measures whether there is a 
philosophy within the management of the company to 
focus on core competencies. Presumably, a focus on core 
competencies influences the choice between make or buy. 
The direction of this relationship depends on the 
underlying process. If the underlying process is related to 
the core competencies of a company it will most likely 
choose the make option, whereas an underlying process 
that has little to do with the core competencies of the 
company will lead to the buy approach [4]. Furthermore, 
we expect that the focus on core competencies does not 
influence the choice between manual and automatic 
process execution. Therefore we state: 
H9a: The philosophy of focusing on core competencies 
influences the choice between make or buy. A strong focus 
on core competencies promotes the make approach. 
H9b: The philosophy of focusing on core competencies 
influences the choice between make or buy. A strong focus 
on core competencies promotes the buy approach.
x Value based management addresses whether the long-
term value extension of a company is seen as a critical 
aspect from a managerial point of view [20]. It can be 
assumed that the degree of value based management has no 
direct impact on the choice between make or buy [4]. 
However, it is assumed that value based management will 
influence the decision between manual and automatic 
process execution, but this aspect is ambiguous. 
Companies interested to avoid an increase in the employed 
capital because they measure their success via relative 
figures most likely choose the buy approach. Opposing to 
this, companies using absolute figures prefer to choose the 
make approach [4]. Therefore we state: 
H10a: The philosophy of value based management 
influences the choice between manual or automatic 
process execution. Value based management is associated 
with manual process execution. 
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H10b: The philosophy of value based management 
influences the choice between manual or automatic 
process execution. Value based management is associated 
with automatic process execution. 
x Risk aversion measures the companies’ managements 
‘position regarding taking/avoiding risks. A company that 
is willing to take risks will more likely choose the make 
option, as a higher risk is associated with the high initial 
cost of the make approach compared to the constant and 
predictable cost of a buy approach. Furthermore, the 
management style regard risk taking / avoiding will also 
influence the choice between manual and automatic 
process execution even though no clear direction can be 
assumed. On the one hand, automatic process execution 
bears lower risks as the quality and standardization of the 
process execution is guaranteed compared to manual 
execution. On the other hand – as already mentioned above 
– automatic process execution is associated with higher 
initial cost and less flexibility which in turn can increase 
risk. Therefore we propose competing hypotheses 
regarding process execution: 
H11a: The managerial risk aversion influences the choice 
between make or buy. High levels of managerial risk 
aversion tend to facilitate the buy approach. 
H11b:.The managerial risk aversion influences the choice 
between manual or automatic process execution. 
Specifically, high levels of managerial risk aversion 
promote automatic process execution. 
H11c: The managerial risk aversion influences the choice 
between manual or automatic process execution. 
Specifically, high levels of managerial risk aversion 
promote manual process execution.
x Openness to change indicates whether the companies’ 
management is open for changes. Several authors underline 
the importance of a certain level of openness to change of 
the customers in order to successfully implement solutions 
[16]. We suppose that openness to change influences the 
customers’ decision regarding make or buy in a way that 
high levels of openness to change are associated with the 
make approach. This is explained by the fact that the make 
approach results in greater organizational changes 
compared to buying the finished process from an external 
company. Furthermore, we assume that openness to change 
also affects the decision between manual or automatic 
execution. High levels of openness to change facilitate the 
decision towards automatic process execution as this 
means more changes for the company. Therefore we state: 
H12a: The openness to change influences the choice 
between make or buy. High levels of openness to change 
tend to lead to the make approach. 
H12b: The openness to change influences the choice 
between manual or automatic process execution. High 
levels of openness to change tend to lead to automatic 
process execution. 
Figure 1 illustrates the conceptual framework of the 
empirical analysis.
Fig. 1. Conceptual Framework 
3.2. Data 
In our goal to empirically validate the previously 
developed framework by Rese et al. [4] we first conducted an 
extensive literature review regarding this topic. Additionally, 
we carried out eleven depth interviews with managers from 
the automation sector to extend our understanding with 
practical insights. This resulted in twelve drivers affecting the 
purchase decision which were explained in the prior chapter. 
Afterwards, we developed a questionnaire including the 
measurement of these drivers and the measurement of the 
different solution conceptualization aspects (make or buy, 
automatic or manual process execution). This questionnaire 
was completed by 247 participants. 
3.3. Results 
As Table 1 shows, some of the hypothesized effects of 
different drivers on the choice between make or buy and 
between manual vs. automatic process execution are 
confirmed. Our results show a link between relevance of the 
underlying process and choice of make or buy. As relevance 
of the process was measured with seven items, results are 
twofold. If relevance of the process is explained as ‘critical 
role in the production process’, results show a strong tendency 
to choose a make approach, which confirms H2a. Contrary to 
this, conceptualizing relevance as high strategic relevance 
results in the tendency to choose the buy option which 
confirms H2b.  There is a significant influence of employee 
know-how on the choice between make or buy, but in the 
other direction as prior supposed. Therefore, H8 is only partly 
approved. Furthermore, H12a is confirmed as high levels of 
openness to change lead to the make approach. Considering 
the decision regarding automatic vs. manual process 
execution three significant effects were identified. High 
complexity of the process leads to the choice of the manual 
process execution. Therefore, H3c is partly confirmed.  
Additionally, a high frequency of the underlying process leads 
to automatic process execution which supports H4b.
Furthermore, the hypothesized relation between openness to 
change and automatic process execution (H12b) is confirmed 
as well. All other hypothesis could not be confirmed. 
Predictors
make
buy
automatic
execution
manual
execution
make and manual
execution
buy and manual
execution
buy and automatic
execution
make and automatic
execution
Characteristics of the
underlying process
• Specificity
• Relevance
• Complexity
• Frequency
Resources and capabilities
• Machine population
• Funds
• Areal capacity
• Employee Know-How
Management style
• Focus on core
competencies
• Value based management
• Risk aversion
• Openess to change
Outcome
H9 – H12
H5– H8
H1 – H4
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Table 1 Results of logistic regression analysis 
4. Conclusion and Outlook on further Research 
The paper at hand investigates the influence of three 
customer related drivers – characteristics of the underlying 
process, resources and capabilities of the customer and 
management style – on the choice regarding two important 
dimensions of IPS² provision: The decision regarding manual 
or automatic process execution and the decision concerning 
the task sharing between customer and supplier (make or 
buy). The empirical analysis illustrates the necessity to take 
these aspects into consideration as there are several of these 
drivers significantly influencing the choice of make or buy 
and manual or automatic process execution. Therefore, 
solution selling companies are required to gather as much 
information as possible from a potential customer in order to 
be able to design an appropriate IPS² along customer specific 
aspects. Furthermore, we contribute to existing literature in 
the field of IPS² and solutions as it is the first attempt to 
empirically measure the influence of customer related aspects 
on the solution conceptualization. Additionally, the paper at 
hand contributes to the field of solution selling as the 
customer is in the focus of analysis whereas previous research 
in this field was primary concerned with the supplier. 
However, there are certain aspects that are not addressed 
within this research that should be considered by researchers 
in the future. First, a larger sample could allow conducting the 
empirical analysis with multinomial logistic regression. With 
this method the two aspects (make or buy, automatic or 
manual process execution) could be estimated simultaneously 
within one regression. Another fruitful approach that has not 
been implemented yet is the consideration of interaction 
effects. This would enable researchers to derive implications 
that are originating of the combination of two or more drivers 
(e.g. How does a low value in employee knowhow combined 
with a strong focus on core competencies and medium 
financial funds effect the decision of make or buy and 
automatic or manual process execution). 
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